Word segmentation, that is, discovering the boundaries between words that are embedded in a continuous speech stream, is an important faculty for language learners; humans solve this task partly by calculating transitional probabilities between sounds. Behavioral and ERP studies suggest that detection of sequential probabilities (statistical learning) plays an important role in the process of word segmentation. To identify the brain regions that are engaged during statistical segmentation of tone sequences, we measured changes in blood oxygenation using multichannel near-infrared spectroscopy (NIRS) while participants were exposed to continuous, nonlinguistic auditory sequences, the elements of which were organized into fixed "tone-words," but sequenced in random order. We habituated the participants to the tone-words by presenting the stimuli in a training phase prior to the presentation of the continuous tone sequences. After training, the statistical sequences, which included six tone-words, and the random sequences, which included 11 tones in random order, were presented alternately during NIRS recording. A large increase in the oxygenated hemoglobin concentration was observed in the left inferior frontal cortex (IFC) during the statistical sequence condition, but not during the random sequence condition. This suggests that the left IFC plays an important role in statistical segmentation of tone sequences, during which participants deploy the knowledge obtained in the training phase on the subsequent continuous sequence.
Introduction
There is no obvious cue that indicates word boundaries in natural speech, as anyone might have experienced when listening to an unfamiliar language. To learn an unknown language, listeners must segment connected speech into constituents and discover how the words are organized. How do listeners organize and learn such a patterned sequence of elements? Recent behavioral studies have shown that adults, young children, and infants are capable of computing transitional probabilities (TPs) among adjacent syllables in rapidly presented streams of speech and use these statistics to group syllables into word-like units (Aslin, Saffran, & Newport, 1998; Saffran, Aslin, & Newport, 1996; Saffran, Newport, & Aslin, 1996) . For example, Saffran, Aslin, et al. (1996) investigated the word segmentation of 8-month-old infants in a corpus of artificial speech. They presented 8-month-olds with a synthe-sized speech stream consisting of four three-syllable "words" (i.e., tupiro, golabu, dapiku, and tilado), presented in random order (e.g., dapikutupirotiladogolabutupiro. . .) for 2 min. The only cues to word boundaries were the TPs between syllable pairs. In the speech stream, adjacent sounds that co-occur with a high probability are contained within words, whereas low probability sound pairs tend to span word boundaries. After familiarization, the infants were tested for their listening preferences to words versus novel words (nonwords and part-words of identical stimulus components). The infants looked significantly longer to the novel words, indicating they distinguished between the words and other stimuli based on learning the TPs that defined the word boundaries. Saffran, Johnson, Aslin, and Newport (1999) also demonstrated that adults and infants can perform the same type of learning from streams of tones, showing an equivalent ability to use the statistical consistencies among adjacent tones to group them into tone-words. In their behavioral studies, Fiser and Aslin (2002) , Kirkham, Slemmer, and Johnson (2002), and Turk-Browne, Junge, and Scholl (2005) showed that adults and 2-9-month-old infants can perform statistical learning for a stream of shapes as visual input, with an equal ability to use the statistical consistencies to group adjacent shapes into shape pairs. Learners readily group sequences of auditory or
